Galanin and galanin-like peptide modulate neurite outgrowth via protein kinase C-mediated activation of extracellular signal-related kinase.
The neuropeptide galanin is widely distributed in the central nervous system and plays a role in a number of processes in the adult brain. Galanin also has neurotrophic effects in the developing nervous system and after nerve injury. The current study investigated the mechanism by which galanin promotes neurite outgrowth in the neuronal cell line PC12 and in neurospheres derived from adult hippocampal progenitor cells. We demonstrated that galanin can induce extracellular signal-related kinase (ERK) phosphorylation transiently in a concentration-dependent manner in neurons. Galanin-like peptide, which is thought to signal primarily through the GalR2 receptor subtype, induced ERK phosphorylation with similar kinetics to galanin. In functional studies, the ability of galanin and galanin-like peptide to induce neurite outgrowth was dependent on activation of both protein kinase C and ERK. This study identified a novel physiological role for galanin-induced ERK phosphorylation and identified ERK and protein kinase C as important signaling components in the galanin-mediated modulation of neurite outgrowth.